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AUTOMATIC DOOR LATCH 

FIELD OF THE INVENTION 
The present invention relates to door latches, and more particularly 
relates to automatic door latches such as dead bolt locks. 

BACKGROUND INFORMATION 
Dead bolt locks are often used to secure doors. A typical dead bolt 
lock includes a bolt which extends from the door into an opening in a strike plate 
mounted in the door frame. In manual locks, the dead bolt is extended and 
retracted by a key from outside of the door, or by a key or handle from inside of 
the door. Although manual dead bolt locks provide increased security, they are 
inconvenient because a key must be used to lock the dead bolt after an individual 
has exited the door, or a key or handle must be used to lock the dead bolt from 
inside of the door. As a result, manual dead bolts are not always consistently 
locked. 

Several types of dead bolt locks have been proposed in which the 
dead bolt is automatically locked when the door is closed. Examples of such 
automatic dead bolt locks are disclosed in U.S. Patent Nos. 4,561,684, 4,671,549, 
4,890,870, 4,945,737, 5,044,182, 5,516,160 and 5,615,919. Each of these patents 
is incorporated herein by reference. 

Although conventional automatic dead bolt locks can provide 
increased usage in comparison with manual locks, they tend to be complex and 
require a large number of component parts. The requirement of many component 
parts adds to the cost of conventional locks, and also makes the locks susceptible to 
damage or failure during installation and use. In particular, conventional locks 



having components mounted on the exterior of the lock housing may be easily 
damaged during installation. Furthermore, some types of conventional automatic 
dead bolt locks require a mortise assembly for mounting on a door. In addition, 
conventional automatic dead bolt locks often are not compatible with standard 
predrilled door cut-outs. Another disadvantage of existing automatic dead bolt lock 
designs is that they often require the use of separate triggers or sensing pins. Such 
triggers and sensing pins typically require modifications to the door such as 
additional borings, or require the use of a hollow dead bolt to accommodate the 
components. 

The present invention has been developed in view of the foregoing, 
and to address other deficiencies of the prior art. 

SUMMARY OF THE INVENTION 
An aspect of the present invention is to provide an automatic door 
latch. The latch includes: a housing; a latch retractably mounted in the housing 
and movable to an extended position, a partially retracted position and a fully 
retracted position; a spring biasing the latch toward the extended position; an 
actuator for moving the latch to the fully retracted position; a contact member 
mounted on the latch; and a multi-position switch mounted on the housing in 
releasable contact with the contact member. The multi-position switch allows the 
latch to move to the extended position when the multi-position switch is in a first or 
intermediate position, and holds the latch in the partially retracted position when the 
multi-position switch is in a second or extended position. The latch is preferably a 
dead bolt lock. 

Another aspect of the present invention is to provide an automatic 
door latch including components mounted inside the housing of the latch. The 
components hold the latch in a partially retracted trigger position when the door is 
open, and allow the latch to move to an extended locking position when the door is 
closed. 

A further aspect of the present invention is to provide an automatic 
door latch restraint assembly which manually secures the latch in a fully retracted 
unlocked position when automatic locking of the latch is not desired. 



These and other aspects of the present invention will become more 
apparent from the following description. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figs. 1-3 are partially schematic top sectional views illustrating the 
operation of an automatic dead bolt lock in accordance with an embodiment of the 
present invention. 

Fig. 4 is a partially schematic isometric view of an automatic dead 
bolt lock in accordance with an embodiment of the present invention. 

Figs. 5-9 are partially schematic side sectional views of an automatic 
dead bolt lock in accordance with an embodiment of the present invention, showing 
the dead bolt in extended, partially retracted and fully retracted positions. 

Fig. 10 is a partially schematic side sectional view of an automatic 
dead bolt lock in accordance with another embodiment of the present invention. 

Fig. 1 1 is a partially schematic side sectional view of an automatic 
dead bolt lock in accordance with a further embodiment of the present invention. 

Figs. 12-15 are partially schematic side sectional views of a multi- 
position switch for use in an automatic dead bolt lock in accordance with an 
embodiment of the present invention. 

Figs. 16-18 are partially schematic end sectional views of a dead bolt 
restraint assembly in accordance with an embodiment of the present invention. 

Figs. 19 and 20 are partially schematic interior side views of the dead 
bolt restraint assembly shown in Figs. 16-18. 

Figs. 21 and 22 are partially schematic plan views showing a dead 
bolt lock handle and a dead bolt restraint button in accordance with an embodiment 
of the present invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
Figs. 1-3 schematically illustrate the operation of an automatic door 
latch in accordance with an embodiment of the present invention. A door frame 2 
includes a door stop 3 and a strike plate 4 mounted thereon. A strike box 6 is 
formed through an opening in the strike plate 4 and a cut-out in the door frame 2. 
A door 8 of any conventional construction includes an automatic door latch 10 in 



the form of a dead bolt lock mounted therein. The door latch 10 includes a 
housing 12 and a face plate 15. The face plate 15 is preferably mounted 
substantially flush with the edge of the door 8. A retractable latch in the form of a 
dead bolt 30 extends from the housing 12 and face plate 15 of the door latch 10. 
The dead bolt 30 is spring-biased toward an extended position. 

As used herein, the term "latch" includes dead bolts, bolts, latching 
bolts and the like. While dead bolt locks are primarily described herein, it is to be 
understood that other types of latches are within the scope of the invention. 

In the position shown in Fig. 1, in which the door 8 is open, the dead 
bolt 30 is in a partially retracted or trigger position. As the door 8 moves from the 
open position shown in Fig. 1 to the position shown in Fig. 2, the dead bolt 30 
contacts the strike plate 4 and is forced into the housing 12. In the embodiment 
shown in Figs. 1-3, the strike plate 4 includes a raised curved portion which 
contacts the dead bolt 30. However, any other suitable strike plate configuration 
which forces the dead bolt 30 inward upon contact with the strike plate may be 
used. As the door 8 moves from the position shown in Fig. 2 to the closed position 
shown in Fig. 3, the dead bolt 30 is automatically extended into the strike box 6. 
In this manner, the door latch 10 automatically extends and locks the dead bolt 30 
when the door 8 is closed. 

As more fully described below, the dead bolt 30 may be manually 
retracted from the locked position shown in Fig. 3 through the use of a key outside 
the door, or a finger turn or key inside the door. In another embodiment where the 
door latch is provided in the form of a locking knob set, the dead bolt or other type 
of latch may be manually retracted from the locked position through the use of a 
key inserted in the exterior knob, or rotation of an interior knob or handle. 

Fig. 4 is a partially schematic isometric view of the automatic door 
latch 10 in accordance with an embodiment of the present invention. The door 
latch 10 includes a housing 12 having a generally cylindrical front portion 13 and a 
generally rectangular rear portion 14. The housing 12 may be made of any suitable 
material such as metal. For example, the housing 12 may be made of steel, brass 
or tin. The face plate 15 is provided at the front end of the cylindrical portion 13 
of the housing 12. The face plate 15 may be made of any suitable material such as 
steel, brass or tin. Mounting holes 16 are provided through the face plate 15. 
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As shown in Fig. 4, an upper opening 20 is provided in the 
housing 12. The opening 20 includes a front edge 21 and a back edge 22. 
Opposing slots 23 and 24 are provided in the rectangular portion 14 of the 
housing 12. Holes 26 and 27 are provided through the rectangular portion 14 of the 
5 housing. The holes 26 and 27 are preferably positioned such that they are 

compatible with conventional door hardware such as mounting screws (not shown). 

In the embodiment shown in Fig. 4, the housing 12 and internal 
components of the door latch 10 are designed such that the door latch 10 will fit 
within a standard door having predrilled cut-outs for a dead bolt. Standard door 

10 borings include a 2 1/8 inch diameter circular cut-out through the face of the door 

which is set back either 2 3/4 inch or 2 3/8 inch from the edge of the door. A 1 
inch diameter circular cut-out is bored perpendicularly from the edge of the door 
into the larger cut-out. Conventional manual tubular dead bolts fit within these 
standard cut-outs. In accordance with a preferred embodiment of the present 

15 invention, the automatic door latch 10 can be installed in such standard predrilled 

cut-outs without modifying the door. This permits the automatic door latch 10 to be 
installed as easily as conventional manual dead bolt locks, either as an original 
installation or as a replacement for an existing manual dead bolt lock. The 
automatic door latch of the present invention may also include an adjustable backset 

20 mechanism which allows the dead bolt to be mounted in either a standard 2 3/4 inch 

or 2 3/8 inch backset cut-out. Furthermore, the automatic door latch 10 is 
preferably adapted for mounting in both righthand and lefthand doors. 

As described previously, the door latch 10 includes a dead bolt 30 
which can be extended from the housing 12. The dead bolt 30 may be made of any 

25 suitable material such as metal. For example, the dead bolt 30 may be made of 

steel, iron, brass or chrome. Preferably, the dead bolt 30 comprises a substantially 
solid piece of metal which provides increased strength and security. The dead 
bolt 30 preferably comprises a symmetrical curved tip as shown in Fig. 4 in order 
to facilitate mounting of the door latch 10 in either righthand or lefthand doors. 

30 As shown in Figs. 5-9, a spring 32 fits inside a cylindrical recess 33 

and biases the dead bolt 30 toward the extended position. Although a portion of the 
spring 32 fits inside the recess 33 in the dead bolt 30 in the embodiment of 
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Figs. 5-9, any other suitable arrangement may be used in order to bias the dead 
bolt 30 toward its extended position. 

As shown most clearly in Figs. 5-9, a contact member 40 is mounted 
on the dead bolt 30 inside the housing 12. The contact member 40 may be provided 
5 as a separate piece which is connected to the dead bolt 30 by any suitable means 

such as welding. Alternatively, the contact member 40 may be provided as an 
integral part of the dead bolt 30. The contact member 40 includes a contact 
surface 41 and a retainer 42. The contact surface 41 and retainer 42 are 
substantially planar and are connected together at an angle of less than 90 degrees, 

10 in the embodiment shown in Figs. 5-9. The contact surface 41 and retainer 42 may 

be provided as a unitary piece as shown in Figs. 5-9, or may be provided as 
separate pieces. The contact surface 41 of the contact member 40 may comprise a 
flat angled surface as shown in Figs. 5-9. Alternatively, the contact surface 41 may 
be provided as a curved surface and/or may be provided with any other suitable 

15 angular orientation. As more fully described below, the contact member 40 is used 

in combination with a multi-position switch in order to retain the dead bolt 30 in 
various desired positions. 

A projection 44 connected to the dead bolt 30 extends through the 
upper opening 20 in the housing 12. A slot 45 is provided through the top of the 

20 projection 44. As shown most clearly in Figs. 4-9, a pin 46 extends from the rear 

of the projection 44 through the slots 23 and 24 in the housing 12. The pin 46 is 
preferably provided as a continuous bar of material extending through both of the 
slots 23 and 24 in the housing 12. 

A rotatable swing arm 50 is received in the slot 45 of the 

25 projection 44 which, in turn, is connected to the dead bolt 30, as shown in 

Figs. 4-9. The swing arm 50 is mounted on a rotatable bar 51 which passes 
through the rectangular portion 14 of the housing 12. A square hole 52 is provided 
through the bar 51 for receiving a dead bolt actuator (not shown). A disk 54 may 
be mounted on each end of the rotatable bar 51 outside of the rectangular portion 14 

30 of the housing 12 in order to position the swing arm 50 in the desired rotational 

plane. Although the bar 51 and hole 52 shown in Fig. 4 have square cross sections, 
any other suitable geometry for the bar 51 and/or hole 52 may be used. 
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As shown in Figs. 4-9, the automatic door latch 10 includes a multi- 
position switch 60 mounted inside the housing 12. The multi-position switch 60 
includes an extension 62 adapted for engagement with the contact member 40. As 
more fully described below, the extension 62 is alternately movable from an 
5 extended position which holds the dead bolt 30 in the trigger position, to an 

intermediate position which allows the dead bolt 30 to be extended. 

Figs. 5-9 illustrate an automatic locking cycle in accordance with an 
embodiment of the present invention. In Fig. 5, the dead bolt 30 is in the extended 
locking position, similar to the position shown in Fig. 3. In the extended position, 
10 the spring 32 biases the dead bolt 30 to the locked position. In this position, the 

swing arm 50 which extends through the slot 45 is rotated to the right position 
shown in Fig. 5. The contoured end 56 of the swing arm 50 preferably contacts the 
right edge of the slot 45 to dog the dead bolt 30 in the locked position. In the 
dogged position shown in Fig. 5, a leftward force exerted on the dead bolt 30 is 
15 resisted by the engagement of the contoured end 56 of the swing arm 50 and the 

right edge of the slot 45. 

In the position shown in Fig. 5, the extension distance of the dead 
bolt 30 is limited by contact between the projection 44 and the front edge 21 of the 
housing opening. In addition to, or in place of, the contact between the 
20 projection 44 and the front edge of the opening 21, extension of the dead bolt 30 

may be limited by providing the swing arm 50 with a rotational stop position. 
Alternatively, the extension distance of the dead bolt 30 may be limited through 
contact between the pin 46 and the right side of the slot 24. 

In the extended position illustrated in Fig. 5, the dead bolt 30 
25 comprises a solid piece of material, such as steel or the like, extending from inside 

the face plate 15 to the tip of the bolt. The provision of a solid piece of material in 
this region makes it more difficult for the bolt to be sawed through or for the door 
to be kicked in, thereby increasing security of the lock. 

As shown in Fig. 6, the dead bolt 30 may be moved from the 
30 extended position shown in Fig. 5 to a fully retracted position in which the dead 

bolt 30 is positioned inside the housing 12. This is achieved by rotating the swing 
arm 50 counterclockwise to the left position shown in Fig. 6. Such rotation of the 
swing arm 50 may be accomplished, for example, by turning a key from outside of 
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the door in which the dead bolt lock is mounted, or by turning a finger turn or key 
from inside of the door. As the dead bolt 30 is drawn inward from the position 
shown in Fig. 5 to the position shown in Fig. 6, the contact surface 41 of the 
contact member 40 engages the extension 62 of the multi-position switch 60. As 
5 explained more fully below, depression of the extension 62 from the position shown 

in Fig. 5 to the position shown in Fig. 6 causes the extension 62 to subsequently 
move upward and to slide against the contact surface 41 of the contact member 40 
when the dead bolt 30 and contact member 40 are moved from the position shown 
in Fig. 6 to the position shown in Fig. 7. 

10 In the position shown in Fig. 6, rotational movement of the swing 

arm 50 in the counterclockwise direction is limited by contact between the swing 
arm 50 and the back wall 18 of the housing, the back edge 22 of the housing 
opening and/or through contact between the pin 46 and left side of the slot 24. 
Alternatively, counterclockwise rotational movement of the swing arm 50 may be 

15 limited through contact between the projection 44 and the back edge 22 of the 

housing opening. 

As shown in Fig. 6, the swing arm 50 preferably does not dog the 
dead bolt 30 in the fully retracted position, thereby allowing the dead bolt 30 to 
automatically move under the force of the spring 32 to the trigger position shown in 

20 Fig. 7. This is in contrast with the dogged position shown in Fig. 5, wherein the 

contoured end 56 of the swing arm contacts the right edge of the slot 45. 

In Fig. 7, the extension 62 is in the extended position and engages the 
retainer 42 of the contact member 40, thereby positioning the dead bolt 30 in the 
partially retracted or trigger position. At this stage, the door in which the automatic 

25 door latch is mounted is in an open position, similar to that shown in Fig. 1. 

When the door is subsequently closed, the dead bolt 30 is forced 
inward from the trigger position shown in Fig. 7 to a retracted position as shown in 
Fig. 8. Movement of the dead bolt 30 from the trigger position to the retracted 
position is also shown in Figs. 1 and 2. Although the dead bolt 30 shown in Fig. 8 

30 is fully retracted into the housing 12, such full retraction is not absolutely necessary 

in accordance with the present invention. As most clearly shown in Fig. 2, as the 
door 8 closes, the dead bolt 30 contacts the strike plate 4 and is forced inward into 
the housing 12. As shown in Fig. 8, such inward movement of the dead bolt 30 



depresses the extension 62 of the multi-position switch 60 through sliding 
engagement with the contact surface 41 of the contact member 40. Such depression 
of the extension 62 causes the extension 62 to move to an intermediate position, as 
shown in Fig. 9. In the intermediate position, the extension 62 clears the 
retainer 42, thereby allowing the dead bolt 60 to move rightward under the force of 
the spring 32 to the extended position shown in Fig. 9. The fully extended or 
locked position is also shown in Fig. 3. 

As shown in Figs. 5-9, the various rotational positions of the swing 
arm 50 and the various extended and retracted positions of the dead bolt 30 
preferably do not block or interfere with the mounting holes 26 and 27. Thus, the 
door latch may be used with conventional mounting screws. 

Although the multi-position switch 60 shown in Figs. 5-9 operates 
through linear movement of the extension 62 in a vertical direction, any other 
suitable orientation or type of multi-position switch may be used. For example, the 
multi-position switch may undergo linear movement in a direction other than the 
vertical direction shown in Figs. 5-9. In addition to the linear movement of the 
extension 62 shown in Figs. 5-9, the multi-position switch may move to multiple 
rotational positions or the like. Furthermore, the contact member 40 may be 
provided in any other suitable geometry or orientation for contact with the multi- 
position switch. For example, the angle of the contact surface 41 and/or retainer 42 
may be adjusted to any desirable orientation. Furthermore, instead of a flat contact 
surface 41 as shown in Figs. 5-9, the contact surface may be curved or may be of 
any other suitable shape. If a rotating multi-position switch is used, the contact 
member 40 may be modified in order to contact the multi-position switch in 
different angular orientations. 

Figs. 10 and 11 illustrate alternative spring arrangements for biasing 
the dead bolt 30 in accordance with the present invention. In the embodiment 
shown in Fig. 10, a spring 34 is connected between the housing 12 and swing 
arm 50 in order to force the swing arm 50 clockwise to its right position, to thereby 
extend the dead bolt 30. In the embodiment shown in Fig. 11, a coil spring 35 
engages the swing arm 50 in order to force the swing arm clockwise to its right 
position. 
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Figs. 12-15 schematically illustrate the components and operation of 
the multi-position switch 60 in accordance with an embodiment of the present 
invention. The multi-position switch 60 includes an extension 62 which can be 
moved downward from the extended position shown in Fig, 12 to a depressed 
position shown in Fig. 14. Subsequently, the extension 62 moves from the 
depressed position shown in Fig. 14 to an intermediate position shown in Fig. 15. 
Further depression of the extension 62 from the position shown in Fig. 15 results in 
movement of the extension 62 back to the extended position shown in Fig. 12. 

The multi-position switch 60 includes a housing 61 which receives the 
extension 62. The housing 61 and extension 62 may be made of any suitable 
material such as plastic, metal or the like. An extension spring 63 mounted in the 
housing 61 biases the extension 62 toward its extended position. A substantially 
non-rotatable serrated disk 64 is mounted inside the housing 61 by means of 
mounting springs 65 and 66. Although mounting springs 65 and 66 are shown in 
Figs. 12-15, any other suitable means may be used to mount the substantially non- 
rotatable serrated disk 64 inside the housing 61. Preferably, the mounting is 
compliant and permits some degree of axial movement between the disk 64 and the 
housing 61. 

The housing 61 includes a series of axially aligned channels formed 
in the inner wall thereof. Upper channels 71 extend from the upper opening of the 
housing 61 approximately midway into the housing 61. Radial projections 72 
mounted on the extension 62 are slidably received within the upper channels 71. 
The upper channels 71 include upper stops which keep the radial projections 72 in 
the channels. The engagement of the radial projections 72 in the upper channels 71 
permits the extension 62 to move axially with respect to the housing 61, but 
substantially prevents rotation of the extension 62 within the housing 61. 

The housing 61 also includes a series of long channels 74 spaced 
around the inner circumference of the housing 61. In addition, multiple short 
channels 76 are positioned around the inner circumference of the housing 61, 
between the long channels 74. The long and short channels 74 and 76 include 
openings at their lower ends comprising angled faces 78. 

As shown in Figs. 12-15, a serrated disk 82 is rotatably mounted at 
the bottom of the extension 62 by means of a rotatable connection 84. The 



rotatable connection 84 shown in Figs. 12-15 comprises a generally hemispherical 
recess in the bottom of the extension 62 which receives a projection extending from 
the top of the serrated disk 82, including a dome-shaped member which fits inside 
the generally hemispherical recess. However, any other suitable type of rotatable 
connection between the extension 62 and the serrated disk 82 may be used. 

The rotatable serrated disk 82 includes projections 86 extending 
radially outward therefrom. The projections 86 preferably include angled faces 88. 
Depending upon the rotational orientation of the rotatable serrated disk 82 within the 
housing 61, the radial projections 86 may be received within the long channels 74, 
or may be received within the short channels 76. 

In Fig. 12, the extension 62 of the multi-position switch 60 is 
positioned in the extended position. In this extended position, the radial 
projections 86 on the rotatable disk 82 are located at the top of the long 
channels 74. Also, the radial projections 72 on the extension 62 are located at the 
top of the upper channels 71. 

Depression of the extension 62 from the extended position shown in 
Fig. 12 to the position shown in Fig. 13 causes engagement between the teeth of the 
non-rotatable serrated disk 64 and the teeth of the rotatable serrated disk 82. 
Further depression of the extension 62 from the position shown in Fig. 13 to the 
fully depressed position shown in Fig. 14 causes the teeth of the serrated disks 64 
and 82 to mate with each other. Since the disk 64 is substantially non-rotatable and 
the disk 82 is free to rotate, engagement between their respective teeth causes 
rotation of the radial projections 86 from the position shown in Fig. 13 to the 
position shown in Fig. 14. When pressure against the top surface of the 
extension 62 is released, the extension spring 63 forces the extension 62 and 
rotatable serrated disk 82 upward. Due to the rotational alignment of the radial 
projections 86 with respect to the short channels 76 shown in Fig. 14, upward 
movement of the extension 62 results in engagement between the angled faces 78 of 
the short channels 76 and the angled faces 88 of the radial projections 86. Further 
upward movement of the extension 62 to the position shown in Fig. 15 causes the 
radial projections 86 to slide to the top of the short channels 76. In this position, 
due to the contact between the radial projections 86 and the tops of the short 
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channels 76, the extension 62 is held in an intermediate axial position in relation to 
the housing 61. 

Although not shown in the figures, if the extension 62 is depressed 
from the intermediate position shown in Fig. 15 to cause engagement of the teeth of 
the serrated disks 64 and 82, the radial projections 86 will be rotated to an angular 
orientation below the openings of the long channels 74. If pressure is subsequently 
removed from the top surface of the extension 62, the radial projections 86 will 
travel upward to the tops of the long channels 74, to a position similar to that 
shown in Fig. 12. In this manner, the multi-position switch 60 is alternately located 
in the extended position or in the intermediate position through repeated depression 
of the extension 62, 

In accordance with another aspect of the present invention, a door 
latch restraint assembly is provided. Figs. 16-22 illustrate an embodiment of a dead 
bolt restraint assembly 110. The assembly 110 includes a dead bolt actuator 
bar 111, which may be inserted in the hole 52 of the dead bolt lock shown in 
Fig. 4. Alternatively, the dead bolt actuator bar 111 may be used in combination 
with any other suitable type of automatic door latch arrangement. As shown most 
clearly in Figs. 16-18, a dead bolt finger turn 112 is connected to the dead bolt 
actuator bar 111 in order to rotate the dead bolt actuator bar 111. Alternatively, the 
finger turn 112 could be replaced by a key or knob set. The restraint assembly 110 
includes an interior door face plate 114 through which the dead bolt finger turn 112 
extends. An opening 115 is provided in the door face plate 114. 

As shown most clearly in Figs. 16-20, a keeper 116 is mounted on 
the dead bolt actuator bar 111 for rotation therewith. The keeper 116 includes at 
least one keeper slot 118. Preferably, two keeper slots are provided, as shown in 
Figs. 16-20, in order to allow mounting in both lefthand and righthand doors. 

As shown in Figs. 16-18, a bracket 120 is mounted on the inside 
surface of the door face plate 114. The bracket 120 includes a chamber 121 which 
houses a contoured leaf spring 122. A portion of the leaf spring 122 extends 
through an opening 123 in the bracket 120. The bracket 120 also includes a latch 
channel 124 which receives a movable latch 126. The latch 126 is connected to a 
button 128 by an arm which extends through the opening 115 in the face plate 114. 
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The latch 126 includes a bump 129 which passes through the latch channel 124 and 
engages the leaf spring 122. 

The latch 126 is guided by a support rail 132 mounted between the 
interior surface of the door face plate 114 and the bracket 120. A spring 134 
contacts the bracket 120 and the latch 126 to thereby bias the latch into an upper or 
disengaged position, as shown in Fig. 16. 

In the position shown in Fig. 16, the deadbolt restraint assembly 110 
is in the disengaged position, wherein the latch 126 is clear of the keeper 116. This 
disengaged position is also shown in Figs. 19 and 21. If the latch 126 is moved 
downward while the finger turn 112 and keeper 116 are in the positions shown in 
Fig. 16, the latch 126 does not enter the slot 118 and does not prevent rotation of 
the keeper 116. Therefore, the restraint assembly 110 will not jam the dead bolt in 
the trigger or extended positions. However, when the finger turn 112 is rotated to 
the position shown in Figs. 17, 18 and 22, the latch 126 may be moved downward 
into the slot 118 of the keeper 116, Such movement is achieved by downward 
pressure on the button 128 against the force of the spring 134. During the 
downward movement of the latch 126, the bump 129 contacts the leaf spring 122 as 
shown in Fig. 17. Further downward movement of the latch 126 causes the 
bump 129 to pass the leaf spring 122, to thereby hold the latch 126 inside the 
slot 118, as shown in Fig. 18. In this position, contact between the leaf spring 122 
and the bump 129 counteracts the force of the spring 134 and prevents the latch 126 
from disengaging from the slot 118 until the button 128 is manually moved upward. 

The door latch restraint assembly in accordance with an embodiment 
of the present invention allows an automatic door latch such as an automatic dead 
bolt lock to be held in a fully retracted or unlocked position when use of the dead 
bolt is not desired. For example, the dead bolt restraint assembly 110 may be used 
in combination with the automatic door latch 10 described previously. In this case, 
the dead bolt actuator bar 111 shown in Figs. 16-20 may be inserted in the hole 52 
shown in Figs. 4-9. The dead bolt actuator bar 111 may be used, in combination 
with the finger turn 1 12, to move the swing arm 50 from the position shown in 
Fig. 5 to the position shown in Fig. 6. When the swing arm 50 is in the position 
shown in Fig. 6, the dead bolt actuator bar 11 1 and finger turn 1 12 are in the 
positions shown in Figs. 17, 18 and 22. In this position, the latch 126 of the dead 
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bolt restraint assembly 110 may be moved to the position shown in Figs. 18 and 20. 
By locking the dead bolt actuator bar 111 against rotation, the swing arm 50 may be 
locked in the position shown in Fig. 6. As a result, the dead bolt 30 is held in the 
fully retracted position. 

The present invention provides several advantages in comparison with 
conventional automatic dead bolt designs. For example, the present dead bolt lock 
has relatively few component parts, which reduces the cost of the lock and also 
reduces susceptibility to damage or failure during installation and use. 
Furthermore, in accordance with a preferred embodiment, the components of the 
present dead bolt lock, such as the contact member and multi-position switch, are 
substantially contained within the lock housing. This prevents damage to the lock, 
particularly during installation. The use of a substantially solid bolt provides 
increased security. The ability of the present dead bolt lock to be installed in both 
righthand and lefthand doors is also advantageous. Furthermore, the preferred 
automatic dead bolt lock does not require a mortise assembly for mounting on a 
door, and is compatible with standard predrilled door cut-outs. The automatic dead 
bolt lock may therefore be installed in standard predrilled cut-outs without the 
necessity of making additional borings or other modifications to the door. In 
addition, the latch restraint assembly in accordance with an embodiment of the 
present invention allows an automatic dead bolt lock to be manually disengaged. 
Thus, the dead bolt can be held in a fully retracted position when use of the dead 
bolt is not desired. 

Whereas particular embodiments of this invention have been 
described above for purposes of illustration, it will be evident to those skilled in the 
art that numerous variations of the details of the present invention may be made 
without departing from the invention as defined in the following claims. 
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WHAT IS CLAIMED IS: 

1. An automatic door latch comprising: 
a housing; 

a latch retractably mounted in the housing and movable to an 
extended position, a partially retracted position, and a fully retracted position; 

a spring biasing the latch toward the extended position; 

an actuator for moving the latch to the fully retracted position; 

a contact member mounted on the latch; and 

a multi-position switch mounted on the housing in releasable 
contact with the contact member for allowing the latch to move to the extended 
position when the multi-position switch is in a first position, and for holding the 
latch in the partially retracted position when the multi-position switch is in a second 
position. 

2. The automatic door latch of Claim 1, wherein the latch 
comprises a dead bolt. 

3. The automatic door latch of Claim 2, wherein the dead bolt 
comprises a substantially solid piece of metal. 

4. The automatic door latch of Claim 2, wherein when the dead 
bolt is in the extended position, the portion of the dead bolt extending from the 
housing comprises a solid piece of metal. 

5. The automatic door latch of Claim 2, wherein the dead bolt 
comprises a substantially symmetrical curved tip. 

6. The automatic door latch of Claim 1 , wherein the actuator 
comprises a rotatable swing arm pivotally mounted in the housing engaging the 
latch. 
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7. The automatic door latch of Claim 6, wherein the swing arm 
engages a projection mounted on the latch. 

8. The automatic door latch of Claim 7, wherein the swing arm 
is received in a slot in the projection. 

9. The automatic door latch of Claim 7, wherein the projection 
comprises a pin extending from the projection which is slidably received in at least 
one slot extending through the housing. 

10. The automatic door latch of Claim 1, wherein the contact 
member is mounted inside the housing. 

11. The automatic door latch of Claim 1, wherein the contact 
member comprises a contact surface in releasable sliding engagement with the 
multi-position switch. 

12. The automatic door latch of Claim 11, wherein the contact 
surface is substantially planar. 

13. The automatic door latch of Claim 12, wherein the contact 
surface extends in a plane that is not parallel with the extension direction of the 
latch. 

14. The automatic door latch of Claim 11, wherein the contact 
member further comprises a retainer in releasable contact with the multi-position 
switch. 

15. The automatic door latch of Claim 14, wherein the retainer 
comprises a substantially planar surface which extends in a plane that is 
substantially perpendicular to the extension direction of the latch. 

16. The automatic door latch of Claim 14, wherein the contact 
surface and the retainer are substantially planar and are connected together at an 
angle of less than 90 degrees. 

17. The automatic door latch of Claim 1, wherein the multi- 
position switch is mounted inside the housing. 

18. The automatic door latch of Claim 1, wherein the multi- 
position switch comprises an extension in releasable contact with the contact 
member. 

19. The automatic door latch of Claim 18, wherein the extension 
is movable in a linear direction from the first position to the second position. 
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20. The automatic door latch of Claim 19, wherein the extension 
is retractably mounted in a housing of the multi-position switch, and the extension is 
movable to an extended position in relation to the housing which corresponds to the 
second position. 

21. The automatic door latch of Claim 20, wherein the extension 
is movable to an intermediate position in relation to the housing which corresponds 
to the first position. 

22. The automatic door latch of Claim 19, wherein the linear 
direction is not parallel with the extension direction of the latch. 

23. The automatic door latch of Claim 19, wherein the linear 
direction is substantially perpendicular to the extension direction of the latch. 

24. The automatic door latch of Claim 1, wherein the latch 
comprises a dead bolt and the contact member and multi-position switch are 
mounted inside the housing. 

25. The automatic door latch of Claim 1, wherein the latch 
comprises a dead bolt and the automatic door latch is adapted for installation in a 
standard predrilled dead bolt lock cut-out in a door. 

26. The automatic door latch of Claim 1, wherein the automatic 
door latch is adapted for installation in both a righthand and a lefthand door. 

27. The automatic door latch of Claim 1, further comprising 
restraint assembly means for manually securing the latch in the fully retracted 
position. 

28. An automatic door latch comprising: 

a housing adapted for mounting in a door; 

a latch retractably mounted in the housing and movable to an 
extended position, a partially retracted trigger position, and a fully retracted 
position; 

a spring biasing the latch toward the extended position; and 
means mounted inside the housing for holding the latch in the 

partially retracted trigger position when the door is open, and for allowing the latch 

to move to the extended position when the door is closed. 

29. The automatic door latch of Claim 28, wherein the latch is a 

dead bolt. 
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30. The automatic door latch of Claim 28, wherein the means for 
holding the latch in the partially retracted trigger position and for allowing the latch 
to move to the extended position comprises: 

a contact member mounted on the latch; and 
a multi-position switch mounted on the housing in releasable 
contact with the contact member. 

31. The automatic door latch of Claim 30, wherein the contact 
member and multi-position switch comprise means for allowing the latch to move to 
the extended position when the multi-position switch is in a first position, and for 
holding the latch in the partially retracted trigger position when the multi-position 
switch is in a second position. 

32. The automatic door latch of Claim 28, further comprising 
means for installing the automatic door latch in a standard predrilled dead bolt lock 
cut-out in the door. 

33. The automatic door latch of Claim 28, further comprising 
means for installing the automatic door latch in both a righthand and a lefthand 
door. 

34. The automatic door latch of Claim 28, further comprising 
restraint assembly means for manually securing the latch in the fully retracted 
position. 

35. An automatic door latch restraint assembly comprising: 

an automatic door latch including a first latch movable to an 
extended position, a partially retracted position and a fully retracted position, and a 
first spring biasing the first latch toward the extended position; and 

restraint means including a second latch for manually securing 
the first latch in the fully retracted position. 

36. The automatic door latch restraint assembly of Claim 35, 
wherein the automatic door latch comprises actuator bar means for manually 
retracting the latch to the fully retracted position upon rotation of the actuator bar 
means, and the restraint means comprises means for substantially preventing 
rotation of the actuator bar means when the first latch is in the fully retracted 
position. 



- 19- 

37. The automatic door latch restraint assembly of Claim 36, 
wherein the restraint means comprises a keeper mounted for rotation with the 
actuator bar means which receives the second latch when the first latch is in the 
fully retracted position, 

38. The automatic door latch restraint assembly of Claim 37, 
further comprising a manually operable button connected to the second latch for 
inserting the second latch into the keeper. 

39. The automatic door latch restraint assembly of Claim 38, 
further comprising a second spring biasing the second latch and button away from 
engagement with the keeper. 

40. The automatic door latch restraint assembly of Claim 39, 
further comprising means for counteracting the biasing force of the second spring 
when the second latch is inserted in the keeper. 

41. The automatic door latch restraint assembly of Claim 40, 
wherein the means for counteracting the biasing force of the second spring 
comprises a thin leaf spring in contact with the second latch. 

42. The automatic door latch restraint assembly of Claim 35, 
wherein the first latch is a dead bolt. 
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ABSTRACT OF THE DISCLOSURE 
An automatic door latch is disclosed. In a preferred embodiment, the 
latch includes a dead bolt which is automatically moved from a partially retracted or 
trigger position to a fully extended locking position when a door in which the lock 
is mounted is closed. When a key is used to unlock the dead bolt from outside of 
the door, or a finger turn or key is used to unlock the dead bolt from inside of the 
door, the dead bolt is automatically reset to the trigger position. In a preferred 
embodiment, the dead bolt lock includes a multi-position switch mounted in the lock 
housing which engages a contact member mounted on the dead bolt. Retraction of 
the dead bolt into the housing causes the multi-position switch to engage the contact 
member and to secure the dead bolt in the trigger position. Subsequent retraction of 
the dead bolt into the housing causes the multi-position switch to disengage from the 
contact member, thereby allowing the dead bolt to extend from the housing to the 
locked position. In a preferred embodiment, a latch restraint assembly is provided 
which holds the dead bolt in the fully retracted position until the restraint assembly 
is manually released. The automatic door latch comprises relatively few component 
parts in comparison with conventional locks, and is preferably compatible with 
standard predrilled door cut-outs. 
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I hereby declare that an statements made herein of my own knowledge are true and that afi statements made on information and beBef are 
beSeved to be true; and farther that these statements were made with the knowledge that wiOfirf false statements and the Bke so made are 
punishable by fine or Imprisonment, or both, under 18 U.S.C, 1001 and mat such willful false statements may jeopardize the valdity of the 
application or any patent Issued thereon. 



Name of Sole or First Inventor 



□ A petition has been filed for this unsigned inventor 



Given Name (first and middle ftf any!) 



Family Namft or Surname 



Donna 



Galvin 



Inventor's 
Signature 



Date 



Residence: City 



Bala Cvnvyd 



State! PA 



Country 



USA 



Citizenship 



USA 



Post Office Address 



21 Colwyn Lane 



Post Office Address 



City 



Bala 



State 



PA 



ZIP 



19004 



Country 



USA 



D Additional inventors are being named on the m ^ supplemental Additional Inventors) sheet(s) PTO/SB/02A attached hereto 



[Page 2 of 2) 



Please type a plus sign {♦) Inside this box - 
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Under the Paperwork Reduction Act of 1995, no persons are rcqutn 
valid OMB control number. 
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DECLARATION 



REGISTERED PRACTITIONER 
INFORMATION 
(Supplemental Sheet) 



Name 



Registration 
Number 



Name 



Registration 
Number 



Walter J* Blenko, Jr. 
Arnold B. Silverman 
Richard V. Westerhoff 
David W. Brownlee 
Lewis F. Gould/ Jr. 
Daniel C. Abeles 
Stephan P. Gribok 
Alan G. Towner 
David V. Radack 
Samuel W. Apicelli 
Kirk D. Houser 
Diane R. Meyers 
Daniel S. Goldberg 
John M. Paolino 
Thomas S. Diebert 
Michael D. Lazzara 
Benjamin T. Queen, II 
Anthony Colesanti 



18,526 
22,614 
24,454 
24,464 
25,057 
25,822 
29,643 
32,949 
33,442 
36,427 
37,357 
38,968 
39,689 
40,340 
40,984 
41,142 
41,260 
P42,428 



Burden Hour Statement This form fe estimated to take 0.4 hours to complete. Time win vary depending upon the needs of the {^^ a * 

Patents, Washington, DC 20231. 



+ 



